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RESEARCH ARTICLE

Perspectives on Consumer and Clinical Genetic
Testing Education among Medical Students in
West Texas
Jonathan Kopel*, Gregory L. Brower
Texas Tech University Health Sciences Center, Lubbock, TX, USA

Abstract
There is a popular trend for genetic test companies to market genetic screenings to identify detrimental mutations
directly to consumers. As a result, there has been an increase in the number of patients wanting to discuss the results of
their personal genetic tests with their physician. In turn, the medical education community has recognized a need to
provide medical staff and patients with resources to interpret and act on personal genetic data. Most medical students
and residents lack the requisite knowledge to interpret and manage patient-provided individualized genetic testing.
This has prompted a growing interest among medical students in learning more about genetic testing and how to counsel
their patients on this information. Consequently, early educational exposure to clinical genetic testing and counseling
would beneﬁt medical education training programs. In this study, we examine the perceptions of medical students in
West Texas with regard to clinical genetic testing.
Keywords: Medical education, Clinical genetic testing, Attitudes

1. Introduction

T

he increasing availability of consumer genetic
tests have provided a growing opportunity for
patients to purchase a personalized genomic analysis screening for detrimental mutations without a
referral to a clinical geneticist.1 The most common
consumer genetics tests, such as 23andMe and
Ancestry.com, offer over-the-counter genetic services ranging from selected genetic mutation
screenings to ancestry analysis.2,3 Greater access to
genetic information from these over-the-counter
tests has increased the number of patients who want
to discuss their results with their primary care
physician.4,5 However, a huge knowledge gap exists
among medical students and residents in their
ability to interpret and counsel patients on the results of personal genetic testing.6 This has prompted
a growing interest among medical students in
learning to handle clinical genetic testing for their
patients.7 In this study, we examined the familiarity

of medical students at our institution with the
application of genetic testing in clinical settings.

2. Methods
The total number of participants in the study was
149 MS1-MS4 medical students at Texas Tech University Health Sciences Center (TTUHSC). Table 1
shows the distribution of students who participated
in this survey, and the survey questions are presented in Table 2. The survey was available to students through TTUHSC's Omnibus survey program
for a period of two weeks. The identities of the
participants were kept conﬁdential. The data was
then analyzed using GraphPad Prism Software
(Figs. 1e6).

3. Results
As shown in Table 1, the study included 149 medical students from all four years of medical school
training (MS1 e 43 students, MS2 e 30 students, MS3
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Table 1. Distribution of MS1-MS4 students participating in study.
Medical School Year

Count

Percent

MS1
MS2
MS3
MS4

43
30
42
34

29%
20%
28%
23%

e 42 students, MS4 e 34 students), with an overall
response rate of 30%. The students were asked basic
background information before answering a series of
6 questions (Table 2) characterizing students' familiarity/understanding regarding various aspects of
clinical genetic testing. The questions assessed the
student's conﬁdence about clinical genetic testing
with regards to screening guidelines, the referral
process, risks/beneﬁts, speciﬁc genetic tests offered,
interpretation of genetic testing, and whether clinical
genetic testing education should be required for
medical school and residency training. The responses to the questions are presented in Table 3A,
3B and Figs. 1e6.
With regard to guidelines for genetic screening
tests and the process for referring patients for clinical genetic testing, the majority of students (47%
and 63% of all medical students, respectively) did
not feel conﬁdent in their understanding of either
topic. In contrast, when asked about the risks and
beneﬁts of genetic testing, only 18% of students felt
that they did not understand the risks and beneﬁts
of clinical genetic testing. However, the vast majority of students (70%) could not identify the speciﬁc genetic tests that were routinely performed at
their institution of training. Despite this limited
knowledge of available genetic testing, only 21% of
students indicated having issues with understanding and interpreting the results from clinical genetic
tests. Apparently recognizing gaps in their knowledge, most students (95%) agreed to some extent
that clinical genetic testing education should be
incorporated into their medical training during
medical school and residency.

4. Discussion
The lack of awareness on questions related to
guidelines and referral of patients for genetic

Fig. 1. How well do you understand the guidelines for screening using
clinical genetic testing?

screening tests is indicative of the lack of exposure
most medical students have to clinical genetic
testing departments during their clerkship rotations.
Exposure to guidelines and referrals is most likely to
come about through isolated clinical cases where
rare genetic disorders rely on genetic screening of
newborns to guide treatment. Moreover, most students did not know the speciﬁcs with regard to genetic testing offered at their institution or where the
samples were sent for analysis. However, this lack of
awareness among undergraduate medical students
is to be expected, given the wide variety of genetic
analyses available for identifying and analyzing the
genetic mutations speciﬁc to a particular patient.
Interestingly, most students felt they had at least a
somewhat reasonable understanding of genetic data
interpretation, despite not knowing the speciﬁc genetic tests available. Students may expect genetic
tests to be binary response of whether a patient has
a particular genetic mutation or not. However, in

Table 2. Questions used in Survey.
Questions in Survey
Question
Question
Question
Question
Question
Question

#1
#2
#3
#4
#5
#6

How well do you understand the guidelines for screening using clinical genetic testing?
How well do you understand the referral process to the clinical genetics department?
How well do you understand the beneﬁts and risks of clinical genetic testing?
How well aware are you of the available genetic tests offered at your institution?
How well do you understand the results from clinical genetic tests?
Would you want clinical genetics to be a part of medical training during medical school and residency?
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Fig. 2. How well do you understand the referral process to the clinical
genetics department?

Fig. 4. How well aware are you of the available genetic tests offered at
your institution?

reality many genetic screening reports provide
limited information on the site, mutation type,
method of analysis, and any corresponding

literature providing information on the phenotypes
or diseases associated with the mutation of interest.
Subsequent
interpretation
of
the
clinical

Fig. 3. How well do you understand the beneﬁts and risks of clinical
genetic testing?

Fig. 5. How well do you understand the results from clinical genetic
tests?

Table 3A. Percent of respondents for each response category for questions 1-5.
Response

Q1

Q2

Q3

Q4

Q5

Extremely Well
Very Well
Moderately Well
Slightly Well
Not Well

2%
9%
19%
24%
47%

1%
3%
8%
26%
63%

9%
16%
33%
25%
18%

1%
5%
8%
17%
70%

5%
14%
29%
31%
21%

Table 3B. Percent of respondents for each response category for question
6.

Fig. 6. Would you want clinical genetics to be a part of medical training
during medical school and residency?

implications, such as prognosis and treatment, can
be complex and is the responsibility of the
physician.8
Given the increasing accessibility of consumer
genetic tests, it is important that medical students be
exposed to lessons in the curriculum designed to
improve students' understanding of both the use
and limitations of consumer genetic tests. A study
by Metcalf et al.9 reported the beneﬁts of an online
course developed in collaboration with the National
Human Genome Research Institute and the National Coalition for Health Professional Education in
Genetics for physicians and medical students to
discuss the ethical, legal and social implications with
genetic testing and counseling. The course consists
of ﬁve modules to assess the user's knowledge, attitudes, self-efﬁcacy, and behavior towards consumer genetic tests. These modules were
constructed around relevant genetics information,
clinical scenarios, and case studies to create learning
experiences that reﬂect real-life circumstances and
stress the impact that genetic ﬁndings have on
families. One motivation stated for their course was
research indicating that physicians do not refer patients to genetic counseling services as frequently as
is appropriate, in part due to a lack of understanding of the role that genetic counselors play in the
care of patients.
A similar study at Stanford also used clinical
modules to improve students’ knowledge of

Response

Q6

Yes
Maybe
No

46%
49%
5%

consumer genetic tests.7,10 The Stanford study
concluded that “Personal genotyping may improve
students' self-reported motivation and engagement
with course material. However, consultative support
that is different from traditional genetic counseling
will be necessary to support students. Before
incorporating personal genotyping into coursework,
institutions should lead multi-disciplinary discussion to anticipate issues and incorporate teaching
mechanisms that engage the ethical, legal, and social implications of personal genotyping, including
addressing those found in this study, to go beyond
what is offered by commercial providers”.7 Consistent with the need to correctly interpret and convey
the results of genetic testing is the push by medical
schools in Japan, which have argued for the use of
“genetic consultants” to provide both patients and
physicians with accurate information on chromosomal and genetic testing.11

5. Conclusion
Given the increased frequency with which patients are approaching their doctor for interpretation of consumer oriented genetic tests and the
dearth of formally trained genetic counselors, there
is ample justiﬁcation for including more emphasis
on genetic tests and counseling skills in medical
school curriculums and GME training. Most medical students and residents lack the requisite
knowledge to interpret and manage patient-provided individualized genetic testing.6 Perhaps
recognizing this deﬁciency, medical students have
expressed an interest in learning more about genetic
testing and how to counsel their patients on this
information.12 Preliminary assessments of such
curriculums indicate improvements in physician
knowledge of genetic data were linked to increased
patientephysician communication and interaction
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in several trials.13,14 Thus, early educational exposure to clinical genetic testing and counseling would
beneﬁt medical education training programs.
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